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Chemical mechanical polishing slurry useful for copper/tantalum substrates 
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Abstract not available for CN 131 2843 

Abstract of corresponding document: WO0000561 

The present invention is a first CMP slurry including an abrasive, an oxidizing agent, a complexing agent, 
a film forming agent and an organic amino compound, a second polishing slurry Including an abrasive, an 
oxidizing agent, and acetic acid wherein the weight ratio of the oxidizing agent to acetic acid is at least 10 
and a method for using the first and second polishing slurries sequentially to polish a substrate containing 
copper and containing tantalum or tantalum nitride or both tantalum and tantalum nitride. 
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2Mm^^% 1 itfj^it^^m.m^^^n'f^' ^^Z.ikiif}-§:^^ 0.01-^ 3.0 
3MM^>% 1 ft^^t^M^m^^^n^' * pH i^;^ 4-^ 9 . 
10 5MM^^%4^^t^^^m^^^'^i^> ^^^r^ 0.01-^ 0.5 %4 1:6^^ 

15 8 — ^t^ft^^L^J^ifeife^*!-. 

20 10.43lif'J^4^9 6^'ft#*La4feit^*|-. *ti^^/^^'j7(;^#^»io 

11. ;fx^^'J-t-^ 9 d^'ft^'J^L^il^Tt^^H-. 0.01-^ 0.5 
=.'^. 

12. ;t3l^'J^.1t 8 6^^t#;f^*^4fe^^^H-. *t 6^6^±i{7^ 0.01-^ 3.0 % 
25 l3ASiM^^% 8 6t^t#*L*Jl:ife?fe^jH-' * pH T^J ^ 9 . 

^ti?,^ %^t4f. ^^t^^ ^it^^ %^tik^ lL>ffc#-^*>a.^i^^ c 



1> 



m-^i^^ 0.400nm ^^^^.H^ 10 mVg ^ 250 m^/g 6^ ^ ^ 6^-S-^>i, K.'ft.i^ 
5 iil^Ji^ . 

10 21.— #'lt.!^*L*J(,4te^^#, 

15 6^1 pHi^r^ 4 9 . 

22. *t^fJ*^21 ^^t^^^n^^^' tLk^i^ 0.0l-*<; 0.2 %:t*6^^# 

23. *tifJ^^21 6^>ft.#*L*Jl4teifc^*|-> 

^. 

20 24. *L#'J#>^ 23 d^'ffc^^U^Jl^a^^t^t' * t ^-ft-^S^-^*}" 1 6^±7& 

0.5-i*I 15.0% 4* . 

25.*t*J#^21 mt^^MU^m^' ^^%AtfAyfjyt%i^^^ 

25 ii^^fciL; 

0.01-*<^ 3.0%$*6*> ; 
^ 0.01-^*1 0.5%$t6^^#.2.«i. ^^ik^^^^^ 0.5-*<J 15.0%4:i: 

^9 . 

30 27.;N.^«J-S-^26 6^^fc.#*U*it4feife.^#, ^ t *,>ft.3W 2.fiit6^ 4 *>tiv-f 

25 . 




28. —^m^-^^^^^Ta^^i^^H^:^'}^, : 

^^^^i^s-y-^M^ s.'y-^f^^tM^z.m., *tii.'ft^'j#pz>a^6#F4 

±ttX^^ 10 ; 

m^u^it^¥ts.y 10^^ 

32.*l#'J#^286^>TJ^. *t^l^>t-^^ ^4l-*t-^/l*1^ # ^ - It^ 
20 33.;K#'J#>1^28 6^:^>*-. ^^^^^^^^'^^^'^m^^MJ:.^^)^ 

ILSfe^ >@;Sife> 4«.Mfi^. *lk. ^p^^S.-^^^ 

25 35. ^3.M^^%34^^>k> ^^^-^^^mmitfjSS.^^M^-m^^' 

36. *tjf'J#^ 35 6^^>*-. ^t^-^*!-^* O.SVo-^ 5.0%$:t6^>S^ 
fife, ^-if+^t^-^^^*? 0.01-^ 3.0%$*6<>Z,ife. 

37. iX^^]^^ 28 6^:t>*. ^ t ^-^^^^■t-'ft.^i^*^ 7-15 ^^^^ 

30 



• • • • • • 

• « • • • • 

• • •••• 



-ffc^i^. ^^t^^ fMt^^ ^it^^^}ii^^^j^^ ' 

43. )tSm^>%A2is^^y^' *tit**!-i4ljj5C^^J-*t#«'^R^J^#. 

45. *C*J#4^28 6<|^>i-, *tl^-#^^M-6^pHi«^^ 4.0 5.^*1 9.0 . 

46. *5L^'J-t->1^28 6^;5r>ir, ^ t ^ jJ'J « 

15 

^^^^^^'i^^^i^^ ^ ai^^fct.^ ^0.01-**J 3.0 %-k±¥jZ.^^^O.Q\' 
^ 0.2%«*6^^4^«'^. ^^tft,^t?f«J^6i^6^$*i^bic-f ^ 10 . 
25 pH pt} 4'^ 9 ; 

30 50.M^^%4S^:^yi:> ^ ^M^m-^m^-^it^M.m 



5 ^m4n^ 

;>-— ift^^L^.^^'^^i^'^^^— ^^^n^tL^^—^B 

(weii)o r^m s-^kM ^m^^^4^i^it^tm^^^t^i^^3tH ' us 



US 4,671,851 > 4,910,155 ^ 4,944,836 t • 
jk^H^X^f^^i^i^^J^^tiih^m' ^^^^^A CMP ^m^-^t: 

o -^Jio. Yu ^>^6*> US 5,244,523 ^^^%^ti& > iil^-lt.^^ ^.A-iMT 

15 Yu ^A6^i us 5,209,816 ^>:H-T-^;fl-5^^?t4S6*r&:f^^7|c^>tt6^i$iL 

0k ^^^^it^^mi^M-^^^^ - Cadien US 5,340.370 ^^^i^li^U^^ 
0.1 M^|i.^t4f . ^ 5 ±±%¥j^t.^t^^Cik^ ^ ijo^Z^mit 
pH^/t^.^ 3.5 . 

Beyer US 4,789,648 T |l.^t.^>l^t+^ ^Ife > t.afe;8L 

20 •i-^-^^6^^#ie.^M-° US 5,391,258 5,476,606 7^ i^4fe?t^>l% 4^ 

at#6^Wll^o Jfl^ CMP Neville US 

5,527,423 > Yu ^/^^ US 5.354,490 ^ Medellin #A6^ US 5,157,876 ^ 
Medellin # A6^> US 5,137,544 ^f" Cote ^ A**? US 4,956.313 t • 



S MJ^'it^^^^^^^'^^^'^^ Ta ^ TaN ^^MM: . Ta ^ TaN 

1^-1+^ ^^-^Mf^^m^^^^^^^^ CMP • 

Vc.iA4^&it^^^%^^^\^^^'^M^nm^ CMP ^^H-« 

ife^^N-6^->h^i^^^55r1l^&4#a'ft.457lc^^>&^ itll.'ffct.^ ^ 0.01-^ 
3.0%*l:2.fi^^^ 0.01-^ 0.2%$*^^-S-'^JL^t^^t^J^2.^6*j^*i:k 
25 ^f-^ 10 > *t^*|-6^pHi(?^4-^9iKlM^#?- 

j^>ktii^^^^m.it^tL^^s.y-^]^^- M.y-^^^M^ s.y-^&.^ 




10 ^tm^ M-^^ sc,^M^ ^^^^t^^^^-^^^'SL-^^A^ ^ CMP 

^ "^itm CMP ^'^ii^^^^'^^-f^^^^ " 

i^^i^tL^^iSL:r-W^^^i^^- > ^ Ti/TiN/Cu >gfi^^ 

15 Ta/TaN/Cu ^ >g o 

20 I. 

l^-ifr CMP ^iN-"=r#X'J^#'Ji"Ji5il4fe?fe.^^^^^^4a^^^-&#- 
■h^m^^;Si^^^}^^^^is.^^,^^^^m^itM^^^--ff CMP 41 

30 ffli^^4JL8^^-# CMP ^^^^^m^-^M.^n9c.^^^^it^t^ 

^ o ^ Hawley*s Condensed Chemical Dictionary :^SLil^it^t^¥3A^S.^y'' 



^^^^^ ^'^ik^ ^'^^^^ itrnm,^ am^^ 

a^lk. ^^Ik. mm.^^ ^^ek^^(lV)^t^^'hsH^k^^ > 

^Zit^^^'i^Mp^'^Z.ik^ it^^t^^ #.it^u^. -ii^o^ 

% . '/ti^*.^t^'j4ll^--iN''ft#*L*Jl#t;Jt^*|-t6^'j^^*:^^ 0.3 17.0 $ 
f: % . :^'f;^i4^ 1.0 12.0 

^ 1 .5-36.0 * * % ^ it ^ * , 

20 >&^>^>&t^4^'t-*b^ 0.75:1 S.i^2:l^t^ii^^Ait%^t§Uj^^^tMii^:^^^ 

i^^mt^-^ CMP ^#^^^;^&-li^iiS.^^fc>i . ^^j5S.4fe>fb^B^. 
^4y«f-#.>ft>g»vl^t^-# CMP ^*|-t6^J-*tM^il^A^^*t4L*fi!s-^^>ft 

>0ti^^^-*tCMP^#SE.^?f'J;?&>e;safeo 

S&^^'J>dE.>$^iLB>«6^^-iH' CMP ^^H-tfi^i^H^^^J 0.2-^*; 5.0 >^»li4 
i*;**; 0.5-^ 3.0 o 
30 >*^JCB^6^^-iH' CMP ^#+&^5.:>'-#^*L#,'ft'^# . ^¥.MJt^^ 

^m^Hit^i^^M^^^?^^^^^^^^' m^^-^t' CMP 



•••••••••••• 

• ••••••• 

»• •••• •••• 

^*LjL>i5t^— # CMP ^^t6^*>EL;5(;^ 0.005-^ 10.0 ^iHt 

^¥.$Jt^^^^-^ CMP ^*++6^:i:i&^ 0.01-^*; 5.0% :t* o 

^i^mf^f^-^ CMP ^^H'-5r&^^^'>fr#6^;^;^5W . "^i^j^m-^a^^ 

#';i.-^6^^il^^J>j5L^-# CMP ^^N-t6^ji>S7^7^ 0.01-^ 1 ^ti.'fi 
15 zt^m^\^^-^ CMP ^#+6^*^^ 0.01-^ 0.2% :t* . 

^-ift CMP ^^t^Jt^6^ BTAil*'S/^^^^']"^^t^#t-^#6^i^^:e- 

CMP^*l-t. fi'l^Sv^-'ltjJ'J-^T^^m^^^ Pa^-?-^ 4^^^il^'l±;^®>^r.|±^.J, 

iS. IT ^ 8>« 6(1 ^;&ti -fta ^ 6^ :^ >gL ;i 6^ ^ ^ 

^ CMP ^iH-t^dD>^r.|±^Ji^^^^^^*1-t6^^^itiC 
>fcjf«'/il1?,^. i^^*J*';fc«-;§^'li*J6*l'J^'^^*i4'J^>GL7{;^<J 0.001 ^5.0.2^* 

i^-^-i^. •5rffl6^;^® yi^'|16^^J^^^ Unino Carbide ^Jitd^ TRITON® DF- 



16 - jfp Air Products and Chemicals SURFYNOL® . 

S.^^A^^^^^m^—^ CMP ^#6^ pH^^ 2.0'^ 12.0 . ^it^ 

4.0-^ 8.0 > i-x^^ft^-f-^s^j CMP ^m^ine^^^^^ ^^m-m-^;^!^ 

BaCMP^t+6^pH<i.. .^.?f7. -bo^f^^it^^ 

5 '^^^ ii^*L^. i^j^m.sti^^^^^ CMP 

II. ^ 

ge.^]^^# CMP it^-^M^MH^^Uit^^' yu.s^:^^itfj 
10 ^-^^-T-^ 2-1 . :^Yti4'(^^.i^^*J 1-5 . 

^-ft CMP ^iM-&^#-^^'-#l^^fc.i^J - 

'&'J-ia4.^-#CMP^*f-t . ^^tjf'JTT^fl 

15 4a. ^^^^^-h^&m^^^^^^^^^^^^is.^-^). 

JilH^^IR.'ft*J*»x^-iN' CMP **^'J6*i . 

i^i=-;*^iLB«^^lt CMP ^^^fk^tM^Jf\ii(j^^tM^-i^^^^9G^ 
^t^^^t^^ o ^ Hawley's Condensed Chemical Dictionary ^SL^it'it'^ 

Itl^lk. ^gfeik. -^iSfe^. a*S^^4i(r(lVMt^iNb*»^'i^^4i^. 

30 ^'ft^'J>$.^^iH"(t#*L*^^ifc.^*ft6^#-&*^i(;^0.3 5.^<J30.0 4* 

%o ifdt^itM^^s^^f^ CMP 03 S-H^ 17.0 



Mi^iti^ 1.0 J.**; 12.0 4** o 

tl^A^^^ CMP ^^^^-^^t>^¥l^S£,^M . '^^^iS.^M^^^ 

>(s.r-wi^: ^-kp^^^- iLs^^ >a>s^. ^^^^^ ^^^^-^0^. 

5 CMP ^^^^^^^ OA-^ 5.0 -mVo^ iH^^ ^ OA-^ 3.0 

CMP ^¥c^$^^\:.m^^^iAi^'^-k^^^^^ 10 . -eti^^^r^Li^^^j 

25 . 

10 CMP ^^c'HtL^A'^'ib^^i^m^ « ^t^M^'J -T^li^^^ 

CMP^*l-t6^1:>^7(j^0.01-l<J 1 %$*.'efci^;«.l^^J4.^-^+CMP^*tt 
^■i?^^ O.OU^ 0.5%$*o 

^^ift CMP ^^M-t^-S-fi^ BTA^*'S^;^^J-^'ft^#t^^H-6^i^^^ 

^tCMP^^t* S'J^dD>^r.|i^.j-3rj?<fra^-?-> 

25 aa't^^-t4^^9>^^-'ft CMP ^^^^¥j}f^^M-iP'A^V^-\±Mi>^-t&A 

^'\±A.^'^^^^^^^ ^-^fi. ^ CMP ^n^Jk^}ir'}^Mi!iP^-^^ 
30 0.001 0.2 » jfc^h. -sf^^^iw^^JiL-^irtrA^iN-tiil^ e.^j:-ti^ 



> -^m^^L^y^'l^^^l^^i^ Unino 
Carbide *"Jit6^ TRITON® DF-16 . ^ Air Products and Chemicals Mikii^ 
SURFYNOL® o 

5 m^^j^^^^^^m^^^ CMP pH7b^ 2.0-^ 12.0 . 

M^m^^ ^ik^ M.^^Bit,> iiJLm.Sb^^^^n cmp ^M-^\^r-^ 

U^^'kJ0(,iS.^' ^"Itit^^^ CMP ^^^pH^^ 4-^7.5 ^ 

10 III. J-^l- 

#?^^H-. ^>&fLe#J-*l-i^li^'ft.4&. *,>ftliL. ^.'ft^. ft.'ffc^. 

%it^;Si^}^^^ . ^iCa^6^^-:f«'^-# CMP ^^j-fti^^tl 0.5 
15.0 ,^t?&. .^;^H«6^^-^p^-# CMP^#il 

15 ^ik^^tLi^i^ 1.5 6.0 $l:%6^-S-#<. 

25 -^mt' ^^^-^^J^^^' ^jtb^i^Pftl^^. ii^Pftf^i^itit Van der 

30 ^it^^M,^^ti^^^^4L^^^7i}ii^ 5m%^^ 430 mVg . Hit^ 30 

mVg 5.^ 170 mVg . ^/fs^.^S*'-* S. Brunauer, RH. Emmet ^ I. Teller 6^:5^ 



a^t^Tij BET(ll.®^t.#^.t^Vol.60,p309(1938))'i+^. A-^^ICiik 
.(^P 100 ppm). 

^i^^ i.o^im)^ ^^ij^^i^X^^^^'f-^ o.4^m . ^ J-*!-^^ 

10 i^^i^^ vander Waais ej^fSiit^^J$i,^^t^ 
^^AH^^t^H^nf&f^i^^m,M0i^ IBt^iiA. divot 

1 5 ^fSi^^K, ra] 6^ van der Waals » 

0.4 urn (400 nm)^^€tM^ 10 mVg J.^ 250 mVg 6<i^^6^#.>i-^4^|^>(t.i^ 

S^is^iK;. itiklO %S.20 %^mi^^o ^^^it^^-^-iiti^nmt^J^z^ 

25 IV.#!>i'-t-6^>^*'#J 

^'g^ii'^6^*a^fe.^#|-«Jt;&ff^>J^;60A^-^t CMP ^^N-^/^^^ft CMP 
^iM-t . '-^A^'SL-^i,ijf^jljoM^mio^^f^-/A^^^ CMP J-Xit-i^ 

^;&Dj^.J&;f#>«3i^. ^0^. HF a^t^ ^ -J^ui^ > ^ 

30 ^^ik^^^^ ^Hl^ ^^il^'gpa^-^lk o 

V. ^-^^-#CMP^#1-6^#J4^^^tffl:^>i- 

10 



^^^m^-^f^-^ CMP ^^nm^mi^i^^^^^^ e.^¥jt^ 

]^^-hMM%^ti^^7^^^^i}o?^^Mt CMP ^^H-t 

^ik^^^^m^-^f^^^ CMP 4il^M•*J^^&^J^'^*J^^'^*^5^'J^x^^^# 

-ift^J.^fi^ CMP-^^. j«i^fj;fl;^*h. ^>ft^-^^i^/'6^J^r -^itlL^iL 
;R6^^|l'ft.5f'J . ^iM-^N^it*J^^'fs>3:^*.^^^>J^^-^^-^ CMP 

15 CMP ^M^^^ntLi^itKiK^^m- 

fl^ ^ — ^f** ^ ^ift CMP ^^M- . 

CMP 

^-jfp^jift CMP ^^n^^^i'^yt^^t^^^^M^^i^^^^f^ 
25 ^■'A^^^^^i^k^x^ CMP ^#^it J:-f-^-f-4ia 

^. CMP ^^c^^M^^'tm.^n* ^ifi-ir^^TKisi^'S'^ 

30 ^'J/'t^^^^j-. ajUL^^^ifeTtfi^^^Jii^^^-^ CMP 4e.^iL 



A ^ ^H^^^ t . A^^n^M J«l 42 6^ :^ —^IM^^ — # 

5 ^ift CMP ^#«^f-^J:-' m^^it^^B^^^^^JSkM^. f^.^^^^^^^ 
^ - jfp ^ j=. jft CMP ^ ^ 1-:^ . 4fc . t,^t.4!w > 

^4^^n.^t4s.m. CMP ^^H->':^"^-fe't6^it^4feife4a^t.'lt42.>g . 

]=b^-if+ CMP ^#4a^4£'f^6*jil^4fe;fe^ . 

15 it:^^^' 

>dL>$^^;5fe^^j + . CMPm^^yt^mm^ CMP ^^^^'^—^^^^ 
3.0 $*%6<rig:^J^>ft4Sj-^M-(*& SEMI-SPERSE® W-A355 ^-Ijt^-. * 
Microelectronic materials Division of Cabot Corporation, in Aurora, Illinois & 
20 2.5 ii^^^itH-f^^-t.^ 3.65%t4^> 1.25%^ :&>S;S2fe^^ 50ppm 

Triton DF-16 ;^S>t^'lt?J'J6^^^^^*^ . ^-^t^*l-^^^-^^6^f^;f^^Kt5^ 
^ijoX 0.015 % :t:t:+^:i^4l./fe • ^m^^^TK^^^^}^ ^%it^T^^S.pH 
7.0 . 

^ ^^yryirm-iK CMP « CMP Cu #«» Ta 

25 6^ o ^%itJ^A^ 273 -W-^ ^4'>L^ Corrosion Software ( * PAR 
6fr^^fe';fct6^^#ISl:&%fe- ^IllfSi^^ 500rpm(iL 19.94m/#» 

J-iH-^(5^/^-t^i«3T6*j;d)i<<i^-L^J^6^^^^^. 

30 ^. 10mV/f>d^ii#-^#JU^^-0.25V Pflfef'l:f^;^^i^4$•fJ -^PafelS' ^ 
-ffc. 3l>Ji^^**:^J-iSt.^ 1 6<> 3-4 ^Jt . 



if^itm ^^^^-^^^Uii^H^it^' m IPEC 472^?t*L. m S X^/ 

200 ml/^6^i4^;«^f - * Rodel Mit^ ICIOOO/SUBA IV J:. M^^^f*]^^ 1 
¥j M 5-6 t - 

5 

^ 1 













CurTa 


1 


3 « l^^fclS , 2.5%H202 > 

- 50ppm Triton DF-16 


Cu: 240 
Ta: 140 


Cu: 36 
Ta:0.4 


Cu: 2750 
Ta:415 


6.6:1 


2 


m 1 #*ffJi0.015%4*+ — 


Cu: 240 
Ta: 60 


Cu: 4.8 
Ta:0.12 


Cu: 2250 
Ta: 50 


45:1 



^^^^ijo:^^'}-^-^^]^^^^^]! Ta 1^*48^ ^^i^ CurTa 
Ta'^jh4te^fe.. 



jliTad^^^^^'J^J . 

^^^J 2 

;*^^;5felPj'9f^A$>*^J5t9^^^# CMP ^3M-t6^IL'ft9l>J^Se.^^'J6^f:l: 

15 M Cu jf«'4a4te;Jfe.it#-6fff^lfe| « ^^k^Wtm^^-hyiSS-A^ CMP 

1.25 ^ 2 ^^J*6^i±*-'ffcfi.> 3.0 $*%*.^t43j-*KW- 

A355). 50ppm Triton DF-16 ;§.fiv^r'li5^'J. ^*i(7-i:^-5^7Ko ^iL^^^^i^ 
1J^^*}-6^pH7.0 . 

20 f $il ff^m^i^'^^fV' #-iH'^*|-i£'t' B.esrotifi'Flljl. A Rodel 

ICIOOO/SUBA IV ^ ^ IPEC 472 iJrJt.6^^iC*i:>>i^J:^4fe?fci*.#^o 

3«^/^^2^T6^^> ^'ft^it;l55 rpm^l#^Ai4jl30 rpm > 
#■200ml/5^4)a3t«i:>^ • 

13 




jk2 







HPO % 


T:HPO 




^/^ 


1 


1.25 


7.5 


1:6 


2,622 


288 


2 


1.25 


5.0 


1:4 


3,265 


304 


3 


1.25 


2.5 


1:2 


4,711 


274 



^3 







HPO 


T:HPO 


^^H^ Cu '^m^^ 




# 


% 


% 






^/^ 


1 


0.5 


6 


1:12 


163 


16.3 


2 


1 


6 


1:6 


163 


19.2 


3 


0.5 


2 


1:4 


240 


19.2 


4 


1 


2 


1:2 


314 


38.4 


5 


3 


6 


1:2 


360 


57.6 


6 


1 


1 


1:1 


344 


50.4 


7 


2 


2 


1:1 


336 


62.6 


8 


3 


2 


1:1 


336 


62.6 



^2^3 6#>i#^^B.^ : ^6#>#^ii^^;6Li^4^^>ft#^):»j6*)y^-'l±. it 

^^»J 3 

15 ^Mmitm^i^^^ ' JL^f^::^^H^ni^^^^4^^^^^^^\'^'^^ 



14 



4 o^t^m^^^'^m}^^^^^ SEMI-SPERSE®W-A355ift*'ja'ft^5Ht 
# > ^ Cabot Corporation, Aurora, Illinois th • 









Ta ftfe-*it#^ 


PETEOS ^4: 


Cu:Ta 'A 


I 


2 % ffL^U . 5 % H2O2 - 0.5%>S 
^i^- pH7.0 


651 


337 


64 


1.9:1 


2 


5 % *.^t4S . 5 % H2O2 ^ 0.2%M 

0.2%r-fi^> 2%l». 
0.08%BTA > SOppmTriton DF- 
16 . pH6 


260 


244 


8 


1:1 


3 


3 % ^'ft<$5 . 5 % H2O2 ^ 0.2%Z:. 
afe^ 0.08%BTA ^ SOppmTriton 
DF-16, pH 5.0 


66 


135 


135 


1:1.45 



IS 



